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Satellite Laser Ranging provides the exact time of flight of 
ultrashort laser pulses for a ground to space link.

This allows time transfer between a single station on 
the ground and a suitable satellite.

Examples: T2L2 and the upcoming ACES



ELT Reflector

ELT Detector

The reflector is required for the 
measurement of the 2-way path delay

The photo-detector is required for the time 
tagging of the satellite clock

The reflector reverses the direction of the 
laser beam, hence it is impossible to have 
more than one station detecting the laser 
pulse (unless there are closely collocated 
systems)

Photo-detector and reflector must be in 
close proximity
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2WSTFT and ELT
are operated together



Space debris objects allow diffuse reflections and can 
be used to achieve time transfer between stations in 
common view on the ground 

Each station performs 2-way ranging to the space 
object

In addition to that each station performs 1-way 
detection of the other stations

Thatis: 1 shot fired per stationand2 returns
detected:

A B
...andthe same from B to A



In order to reduce the scatter, we needto model the tumbling motion:

Mc masscenterposition

Fc the panelswith max. surfaceradiance



1) Thetarget isa cylinder

2) It isundergoinga uniform tumblingmotion

3) Themassisunevenlydistributedalongthe longsymmetryaxis

andevenlydistributedacrossthe symmetryaxis

4) (RA,DEC) of tumblingaxisorientationareconstantovera short time in

inertial frameof reference

5) Thetrue tumblingperiodisa constantovera short time

6) Diffusereflectionmodel

Surface is divided into 
many panels

Each panel is composed 
of many V-cavities

Assumptions for the Simulation:



The reflectivity of two ends is larger than from the side of the cylinder
Radius=1.4m;masscenter, 3.5+7=10.5m

masscenterposition

Radius1.4m

red end3.5m

blue end7m
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masscenterposition:3.7m+6.8m=10.5m
tumblingperiod:11.4s; RA=203°>*DEC=23°
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